Inactivation of human manganese-superoxide dismutase by peroxynitrite is caused by exclusive nitration of tyrosine 34 to 3-nitrotyrosine.
Peroxynitrite has recently been implicated in the inactivation of many enzymes. However, little has been reported on the structural basis of the inactivation reaction. This study proposes that nitration of a specific tyrosine residue is responsible for inactivation of recombinant human mitochondrial manganese-superoxide dismutase (Mn-SOD) by peroxynitrite. Mass spectroscopic analysis of the peroxynitrite-inactivated Mn-SOD showed an increased molecular mass because of a single nitro group substituted onto a tyrosine residue. Single peptides that had different elution positions between samples from the native and peroxynitrite-inactivated Mn-SOD on reverse-phase high performance liquid chromatography were isolated after successive digestion of the samples by staphylococcal serine protease and lysylendopeptidase and subjected to amino acid sequence and molecular mass analyses. We found that tyrosine 34 of the enzyme was exclusively nitrated to 3-nitrotyrosine by peroxynitrite. This residue is located near manganese and in a substrate O-2 gateway in Mn-SOD.